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(57) Abstract 

A safety needle-bearing medical de- 
vice (10) is provided. After use the nee- 
dle (50) is retracted into the housing (20) 
of the device to prevent inadvertent contact 
with the contaminated needle. The inven- 
tion provides a syringe having a retractable 
needle. At the end of the injection stroke, 
the plunger (30) engages a needle retainer 
that releasably retains the needle. The nee- ^ ^ 

die (50) is then released, and a biasing ele- 
ment (60) biases the needle rearwardly. In 

a preferred embodiment, the needle retainer comprises an adhesive (65) having sufficient strength to retain the needle (50) against the bias 
of the biasing element (60) prior to actuation of retraction. In addition, the bond of the adhesive (65) is sufficiently ftacturable to allow 
release of the needle upon application of the actuation forced by the plunger (30). 
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PRE-FIIXED RETRACTABLE NEEDLE INJECTION DEVICE 

( 

Field of the Invention 

The present invention relates to syringes for 
administering injections of medicinal fluids to patients. 
More specifically, the invention relates to such devices 
5 having a retractable needle feature for rendering the 
device non-reusable and safely disposable. 

Background of the Invention 

Various types of medical devices employ a 
needle for piercing the skin of a patient for diagnostic 

10 or therapeutic purposes. One such device is a hypodermic 
syringe. Handling of such needle-bearing medical devices 
after the needle is withdrawn from the patient can result 
in transmission of various pathogens, most notably human 
immune virus (HIV), to uninfected medical personnel, due 

15 to an inadvertent needle stick. Accordingly, it is 

desirable to provide a device for injecting medication, 
wherein the injection needle is retracted into the 
housing of the device after use. 

Description of the Drawings 

20 All of the objects of the present invention are 

more fully set forth hereinafter with reference to the 
accompanying drawings, wherein: 

Fig. la is a side view of a hypodermic syringe 
having a retractable needle, illustrated prior to use; 
25 Fig. lb is a side view of the syringe illustrated in 

Fig. la, illustrating the device just prior to retraction 
of the needle; 

Fig. Ic is a side view of the syringe illustrated in 
Fig. la, illustrating the device after the needle has 
30 been retracted; 

Fig. 2a is an enlarged fragmentary view of the 
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syringe illustrated in Fig. la; 

Fig. 2b is an enlarged fragmentary view of the 
syringe illustrated in Fig. lb; 

Fig. 2c is an enlarged fragmentary view of the 
5 syringe illustrated in Fig. Ic; 

Fig. 3 is an enlarged view of a needle assembly of 
the syringe illustrated in Fig. la; 

Fig. 4a is a side view of a second embodiment of a 
hypodermic syringe having a retractable needle, 
10 illustrated prior to use; 

Fig. 4b is a side view of the syringe illustrated in 
Fig. 4a, illustrating the device just prior to retraction 
of the needle; 

Fig. 4c is a side view of the syringe illustrated in 
15 Fig. 4a, illustrating the device after the needle has 
been retracted; 

Fig. 5a is an enlarged fragmentary view of the 
syringe illustrated in Fig. 4a; 

Fig. 5b is an enlarged fragmentary view of the 
20 syringe illustrated in Fig. 4b; 

Fig. 5c is an enlarged fragmentary view of the 
syringe illustrated in Fig. 4c; 

Fig. 6a is a side view of a third embodiment of a 
hypodermic syringe having a retractable needle, 
25 illustrated prior to use; 

Fig. 6b is a side view of the syringe illustrated in 
Fig. 6a, illustrating the device just prior to retraction 
of the needle; and 

Fig. 6c is a side view of the syringe illustrated in 
30 Fig. 6a, illustrating the device after the needle has 
been retracted. 

Derailed Description of the Preferred Embodiments 

Referring now to Figs la-3, and to Figs la-lc 
more specifically, a syringe for injecting medicinal 
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fluid is designated generally 10. The syringe includes a 
needle assembly 40 mounted on the forward of a barrel 20. 
A plunger 30 is slidably displaceable within the barrel. 
Displacing the plunger 30 forwardly in the barrel 20 
5 expels the fluid from, the syringe 10 into the patient. 
At the end of the injection stroke, the plunger engages 
the needle assembly 40 to actuate retraction of the 
needle. The needle then automatically retracts so that 
the contaminated needle is enclosed within the housing. 

10 Referring to Fig. la, the barrel 20 is 

generally cylindrical, having a generally closed forward 
end and a generally open rearward end for receiving the 
plunger 30. The forward end of the barrel is a fixed 
generally rigid wall having an opening for receiving the 

15 needle. The forward end of the barrel further includes 
an internally threaded Luer socket 22. 

The plunger is slidably displaceable within the 
barrel. The plunger 30 includes a rubber piston 32 
mounted on the forward end of the plunger 30. The piston 

20 32 forms a fluid-tight seal with the interior wall of 
barrel, so that a fluid cavity 25 is formed within the 
barrel . The forward end of the barrel forms the forward 
end of the fluid cavity 25, and the piston forms the 
rearward end of the fluid cavity. 

25 The needle assembly 40 is attached to the 

forward end of the barrel 20. Referring to Fig. 3, the 
details of the needle assembly are shown most clearly. 
The needle assembly 40 includes a spring housing 42, a 
needle 50, and a compression spring 50 for retracting the 

30 needle. The spring housing is generally cylindrical 

having a threaded rearward end forming a Luer fitting 44. 
The Luer fitting 44 cooperates with the Luer socket 22 on 
the barrel 20 to connect the needle assembly to the 
barrel . 

35 The sharpened tip of the needle 50 projects 
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from the spring housing 42 for piercing a patient. A 
needle hub 52 is attached to -the rearward end of the 
needle 50. The spring 60 bears against the needle hub 52 
biasing the needle rearwardly. The needle 50 is 
5 releasably attached to the needle housing to retain the 
needle against the rearward bias of the spring 60. As 
shown in Fig. 2a, in the present instance, the needle is 
attached to the needle housing by an adhesive 65. 

Referring again to Fig. la, the rearward end of 

10 the needle projects rearwardly from the spring housing 42 
so that when the needle assembly is mounted on the barrel 
20 the needle assembly projects into the fluid cavity 25 
in the barrel. Specifically, in the present instance, 
the needle hub 52 project into the fluid cavity. 

15 The needle hub 52 includes a plurality of side 

ports or openings 55 formed in the rearward end of the 
needle hub. The openings provide a fluid path for air to 
prevent air from becoming trapped in the forward end of 
the fluid cavity 25. The needle hub 52 is disposed so 

20 that the opening 55 are aligned with the forward end of 
the fluid cavity 25. 

The needle hub 52 further includes a plurality 
of sealing ribs 54 that form a fluid tight seal between 
the needle assembly 40 and the barrel. More 

25 particularly, as shown in Fig. 2a, the sealing ribs 54 

form a fluid-tight seal between the needle hub 52 and the 
Luer socket 22. In this way, the sealing ribs 54 provide 
a fluid-tight seal preventing leakage ~'of fluid from the 
fluid cavity 25 into the spring housing. 

30 The needle assembly 40 can be attached to the 

barrel by either the manufacturer or by the user just 
prior to use. Preferably, the barrel is pre-filled with 
a measured dose of medicine. Alternatively, medicine can 
be drawn into the barrel by drawing the plunger 

35 rearwardly within the barrel. 
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Configured in this way, the syringe operates as 
follows. As shown in Figs, la and 2a, prior to 
injection, the pluhger is disposed in the rearward end of 
the barrel 20 and medicinal fluid is in the fluid cavity 
5 25. The plunger is driven forward in the barrel to 

inject fluid from the fluid cavity 25 through the needle 
and into the patient. When the plunger is displaced into 
the forward end of the barrel, the plunger engages the 
rearward end of the needle assembly 40, as shown in Figs. 

10 lb and 2b. Specifically, the plunger engages the needle 
hub 52. Continued forward displacement of the plunger 
forces the needle forwardly, fracturing the bond between 
the spring housing and the needle. The spring then 
propels the needle rearwardly into the barrel so that the 

15 sharpened tip of the needle is withdrawn into the 
syringe, as shown in Figs. Ic and 2c . 

Since the plunger abuts the needle 50, the 
spring drives the needle and the plunger rearwardly. 
Accordingly, the spring force is sufficient to overcome 

20 the friction between the piston 32 and the inside wall of 
the barrel 20. At the same time, the adhesive bond 
between the spring housing 42 and the needle is 
sufficient to retain the needle against the rearward bias 
of the spring, while providing a readily fracturable 

25 interface so that the force required to actuate 

retraction is not significant. In the present instance, 
the glue bond fractures upon application of approximately 
4-6 pounds of force on the plunger. In addition, the 
spring housing is formed of plastic and the needle is 

30 formed of stainless steel, and preferably the adhesive 
bonds more strongly with plastic than with stainless 
steel. In this way, the adhesive will fracture at the 
interface with the needle rather than at the interface 
with the needle housing. Therefore, the amount of 

35 residual adhesive on the needle after being released is 
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minimal so that the residual adhesive is unlikely to 
interfere with the opening at the forward end of the 
barrel during retraction. Preferably, the adhesive is a 
UV light curing adhesive such as LOCTITE brand Series 
5 3001 adhesive- The spring provides approximately ^ to 
3/4 pounds of force to retract the needle and the 
plunger. 

As the spring 60 propels the needle 50 and the 
plunger 30 rearwardly, the spring expands so that the 

10 needle projects into the fluid cavity 25 in the barrel 
20. Accordingly, the opening in the forward end of the 
barrel 20 is sized to permit both the spring 60 and the 
needle 50 to pass through the opening. 

Referring now to Figs. 4a-c and 5a-c, a second 

15 embodiment of a syringe designated generally 110 is 

illustrated. The syringe 110 operates similarly to first 
embodiment illustrated in Figs la-3 and described above. 
Accordingly, elements in the second embodiment that are 
similar to elements in the first embodiment are 

20 designated with like reference numerals, with the 
addition of 100s thereto. 

The syringe 110 includes a barrel 120 a plunger 
130 and a needle assembly 140 attached to the forward end 
of the barrel. The forward end of the barrel 120 has a 

25 Luer socket 122 for receiving the needle assembly 140. 
In addition, the forward end of the barrel is generally 
closed, having a reduced diameter opening sized to 
receive the rearward end of the needle" 150. 

As shown in Figs. 4a and 5a, prior to use, the 

30 needle assembly 140 retains the needle 150 so that the 
rearward end of the needle projects into the barrel 120 
into a fluid cavity 125 in the barrel 120 formed between 
the forward end of the plunger 130 and the forward end of 
the barrel. The needle assembly 140 comprises a spring 

35 housing 142 and a compression spring 160. The sharpened 
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tip of the needle projects forwardly from the spring 
housing 142, and the spring 160 biases the needle 150 
rearwardly . 

The needle 150 is releasably attached to the 

^ i^l-oa-^iA^ 1 1 w u J. A 1 >^ ^ -a t_ii\^ 1 1 vji o JL ^ cU «^ Ci JL 1 1 o t_ x^/jlui^ 

of the needle. The needle 150 is attached to the spring 
housing by a retaining disk 145 fixed to the needle. The 
retaining disk is fixed to the needle by an adhesive 
similar to the adhesive described above in connection 

10 with the first embodiment. The retaining disk is 
attached to the spring housing by a snap fit- 
Specif ically , a seat for retaining the disk 145 is formed 
between an annular shoulder and an annular rib formed on 
the interior wall of the spring housing. 

15 The needle assembly 140 includes a Luer fitting 

for attaching the needle assembly to the Luer socket 122 
on the forward end of the barrel 120. When the needle 
assembly is attached to the barrel 120, the needle 
projects rearwardly into the barrel. Preferably, a side 

20 port is formed in the rearward end of the needle to 
provide a fluid passage for air to prevent air from 
becoming trapped in the forward end of the barrel. 

Operation of the syringe 110 is similar to 
operation of the first embodiment. As shown in Fig. 4a, 

25 prior to use, the plunger is disposed in the rearward end 
of the barrel. Driving the plunger forwardly in the 
barrel injects fluid from the fluid cavity 125 into the 
patient. As shown in Figs. 4b and 5b, at the end of the 
injection stroke of the plunger, the plunger engages the 

30 needle and drives the needle forwardly breaking the bond 
between the disk . 145 and the needle to release the 
needle. The spring then propels the needle and the 
plunger rearwardly. After retraction, the spring remains 
enclosed within the spring housing so that the opening at 

35 the forward end of the barrel can be reduced to allow 
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passage of only the needle. 

The syringe may include a plunger lock for 
preventing re-extension of the needle after the needle is 
retracted. In other words, the plunger can be locked in 

5 the extended position after the needle is retracted. For 
instance, as shown in Figs. 4a~4c the plunger may include 
an arm 135 or tab biased outwardly that engages the 
rearward end of the barrel after retraction to prevent 
re-extension of the needle. Alternatively, the tip of 

10 the needle can be bent, thereby causing the tip to skew 
off-center after the needle is retracted into the barrel. 
A similar plunger lock can be incorporated into the first 
embodiment illustrated in Figs. la-3. 

Referring now to Figs. 6a-c a third embodiment 

15 of a syringe designated generally 210 is illustrated. In 
the third embodiment, the plunger 230 engages the needle 
250 and draws the needle into the barrel 220 to retract 
the needle as described further below. 

Referring to Fig. 6a, the barrel 220 has a 

20 generally closed forward end. The syringe 210 may be 
configured so that a needle assembly is threadedly 
connectable with the forward end of the barrel as 
described above in connection with the first two 
embodiments. However, in the present instance, the 

25 needle 250 is attached to a reduced diameter tip 222 that 
is integrally formed with the forward end of the barrel 
220. Similarly, the first two embodiments may configured 
so that the needle is attached to a tip integrally formed 
with the barrel, rather than utilizing a separable needle 

30 assembly. 

The tip 222 releasably retains the needle, 
preferably by an adhesive 265 similar to the adhesive 
described above in connection with the first embodiment. 
A needle fitting in the form of a barb 252 is connected 
35 to the rearward end of the needle so that the needle 
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fitting projects into the fluid cavity 225 in the barrel 
that is between the piston 232 and the forward end of the 
barrel 220. 

The plunger 230 includes a socket 235 for 
5 connectably engaging the needle fitting 252. The piston 
232 seals the socket 235 prior to use. In addition, a 
compression spring 260 is disposed about the plunger 230, 
between the rearward end of the barrel and the rearward 
end of the plunger. 

10 Prior to use, the spring 260 is in its relaxed 

or extended state, as shown in Fig. 6a. During use, the 
user advances the plunger in the barrel 220 to expel 
medicine from the syringe 210. When the user advances 
the plunger, the spring compresses, biasing the plunger 

15 rearwardly. At the end of the injection stroke, the 
needle fitting 252 pierces the piston, exposing the 
socket in the end of the plunger. Upon continued 
advancement of the plunger, the socket 235 engages the 
needle fitting 252 so that the needle connects with the 

20 plunger. Further advancement of the plunger drives the 
needle 250 forwardly fracturing the adhesive bond, 
thereby releasing the needle. When the user releases the 
plunger the spring 260 propels the plunger 230 and the 
attached needle 250 rearwardly so that the sharpened tip 

25 of the needle is » retracted into the barrel. 
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Claims 

1. A medical device comprising: 

a. a barrel having a generally closed forward end; 

b. a plunger slidably disposed within the barrel, 

the plunger comprising a piston forming a 
fluid-tight seal with the barrel such that 
a fluid cavity for receiving medicinal 
fluid is formed between the forward end of 
the barrel and the piston; 

c. a needle having a sharpened tip and being 

operable between a projecting position in 
which the sharpened tip projects forwardly 
from the barrel and a retracted position 
in which the sharpened tip is retracted 
into the fluid cavity; 

d. a needle retainer operable to releasably retain 

the needle; 

e. a spring operable to displace the needle and 

the plunger rearwardly into the retracted 

position ; 

f. wherein forward displacement of the plunger 

operates to release the needle so that the 
biasing element can displace the needle 
rearwardly . 

2. The medical device of claim 1 wherein the needle 
retainer is an adhesive. 

3. The medical device of claim 1 comprising a spring 
housing, wherein the spring is disposed within the 
spring housing prior to retraction of the needle, 
and at least a portion of the spring is disposed in 
the fluid cavity after retraction of the needle. 
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4. The medical device of claim 1 comprising a plunger 
lock engaging the barrel to prevent forward 
displacement of the plunger after the needle is 
retracted- 

5. The medical device of claim 1 wherein the plunger 
engages the needle. 

6. The medical device of claim 1 wherein the plunger is 
operable to displace the needle forwardly to release 
the needle from the needle retainer. 

7. The medical device of claim 1 comprising a housing, 
wherein the needle retainer is disposed within the 
housing and the housing is separable from the 
barrel . 

8. The medical device of claim 7 comprising a seal 
between the housing and the needle to prevent 
leakage from the fluid cavity. 

9. A medical device comprising: 
a hollow housing; 

a needle having a sharpened tip; 

a biasing element biasing the needle rearwardly 
wherein after use of the device the biasing element 
propels the needle rearwardly so that the 
sharpened tip is enclosed within the housing. 
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